
Early diagnosis of cancer has been topical for many years 
and has recently become a political imperative.1,2 The 
reason for this is that earlier diagnosis should improve out-
comes both in terms of local control and overall survival.3

Sarcomas are a relatively rare group of tumours that can 
be broadly categorised into soft tissue sarcomas, comprising 
approximately 1% of tumours in the UK and 2% of cancer 
deaths,4 and bone sarcomas, which, according to the figures 
from the Office of National Statistics, comprise 0.18% of all 
cancers and 0.21% of all cancer deaths in 2006.5,6 Although 
there are many histological subtypes of bone and soft tis-
sue sarcomas, the general principles of treatment remain 
the same, with surgical excision accompanied sometimes 
by adjuvant or neoadjuvant chemotherapy and sometimes 
radiotherapy.

Surgical excision for sarcomas is usually attempted 
with a limb salvage technique, which is easier when local 
invasion is minimal and the tumour size is small.7–9 Patients 
who have small tumours or who are free of metastasis at 

diagnosis have an increased survival rate and the chance of 
survival is increased with more rapid diagnosis.10 The prog-
nosis for any one individual is determined by a combination 
of many factors including the effectiveness of treatment and 
response to chemotherapy when it is used. Other prognostic 
factors include the grade, site and size of the tumour along 
with the age of the patient.11

Of all of these factors, size is the only one that can be 
varied significantly by earlier diagnosis. Earlier diagnosis 
should lead to smaller tumours at diagnosis that in turn 
should result in better prognosis and easier treatment.12

Guidelines designed to lead to earlier diagnosis of the 
most common cancers were produced in 2000 by the De-
partment of Health (DH) and included simple guidance to 
try to lead to earlier diagnosis of bone and soft tissue sarco-
mas.13 This guidance was updated by the National Institute 
of Health and Clinical Excellence (NICE) in 2005 but with 
virtually identical advice for early diagnosis of bone and soft 
tissue sarcomas.14 In essence, both sets of guidance high-
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ABSTRACT
Earlier diagnosis is a key aim in achieving improved outcomes for patients with cancer. Bone and soft tissue sarcomas rep-
resent approximately 1% of all malignant tumours. Delays in diagnosis are frequent both because of their rarity and because 
the clinical features are easily confused with other conditions. In 2000 advice on earlier diagnosis was widely publicised. This 
study investigates how two factors that may act as a proxy for delay in diagnosis have varied over a 25-year period and whether 
there is evidence of improvement. Data on symptom duration and tumour size were collected prospectively on all new sarcoma 
patients referred to an orthopaedic oncology unit over 25 years.

Data were available for 2,568 patients with primary bone sarcomas and 2,366 with soft tissue sarcomas. The mean sarcoma 
size at diagnosis was 10.7cm and 9.9cm respectively. The size of bone sarcomas had not changed over time but there had 
been a slight decrease in the size of soft tissue sarcomas (10.3cm before 2000 vs 9.6cm after 2000, p=0.03). The duration 
of symptoms reported by patients varied widely with a median of 16 weeks for bone sarcomas and 26 weeks for soft tissue sar-
comas. The median duration of symptoms for bone sarcomas had actually increased since 2000 (16 weeks before vs 20 weeks 
after 2000, p<0.01). It remained unchanged for soft tissue sarcomas. These data show there is huge room for improvement in 
diagnosing bone and soft tissue sarcomas. New strategies are needed urgently.



Figure 2 Distribution of tumour size at diagnosis for soft tissue 
sarcomasFigure 1 Distribution of tumour size at diagnosis for bone 

sarcomas

lighted the need to refer anyone with non-mechanical bone 
pain or an x-ray suggestive of a bone tumour to a specialist 
centre. It was also recommended that any patient with a 
soft tissue lump that was either larger than 5cm, increasing 
in size, painful or deep to the fascia should be referred for 
further investigation to rule out malignancy.14

Previous studies into the management of sarcomas 
have examined both the average size and the duration of 
symptoms for soft tissue sarcomas as well as the duration 
of symptoms alone for bone sarcomas.15–18 However, these 
studies have not investigated what factors influence either 
the size of these tumours at presentation or whether there 
has been a change with time. We also wanted to investigate 
whether the DH guidance had led to any reduction in the 
size of the tumours or symptom duration of patients by the 
time of diagnosis.

Methods
A database was established in 1985 and since then data have 
been collected prospectively about patients with bone and 
soft tissue sarcomas, and, in addition, tumour and treatment 
factors for these patients. Data were analysed concerning 
the patients’ sex and age at diagnosis along with the duration 
of symptoms, tumour size at diagnosis and date of diagnosis 
as well as the final histological diagnosis and, specifically, 
whether the tumour was a bone or soft tissue sarcoma.

The tumour size was measured using computed to-
mography or magnetic resonance imaging at the time of 
diagnosis prior to treatment with chemotherapy, with the 
maximum dimension of the tumour in any one plane being 
used as the measurement. For patients who had undergone 
a previous inadvertent excision of a lump that was subse-
quently found to be a soft tissue sarcoma, the size of the 
tumour identified by the initial pathology report was used. 
Symptom duration was defined as the length of time the 
patient reported to have experienced symptoms prior to the 
date when he or she was first seen at our unit.

Data were collected for all patients with newly diag-
nosed bone and soft tissue sarcomas from 1985 to 2009. 
Patients were excluded if they presented with a local recur-
rence, if they had previously undergone definitive treatment 

elsewhere, if they had been referred for second opinions or 
if they did not have a sarcoma. The pathological diagnosis 
made at the time was used when subdividing different 
tumour categories. This means that some entities, such as 
malignant fibrous histiocytoma (MFH), are no longer ‘fash-
ionable’.

The tumour size at diagnosis was found to follow a nor-
mal distribution so the arithmetic mean size was taken and 
a t-test was used to identify differences between different 
groups. Symptom duration prior to diagnosis was found to 
have a skewed distribution so median values and the inter-
quartile range (IQR) were reported with a Mann–Whitney 
U test used for comparing groups. We compared tumour 
size and symptom duration before and after 1 January 2000 
(around the time that the DH guidelines were produced), 
using that as a transition date. Other factors were then 
investigated to see how they affected both the size of the 
tumour at diagnosis and the duration of symptoms.

Results
Patients
A total of 4,934 patients were included in the analysis, of 
which 2,568 (52.0%) had bone sarcomas and 2,366 (48.0%) 
had soft tissue sarcomas. In the bone sarcoma group, 1,054 
patients (41.0%) were female and the median age was 25, 
with 1,522 (59.3%) being seen before the transition date (1 
January 2000) and 1,046 (40.7%) seen after. In the soft tissue 
sarcoma group, 1,009 (42.6%) were female and the median 
age was 57, with 976 (41.3%) seen before the transition 
date and 1,390 (58.7%) seen after. Overall, 3,475 patients 
(70.4%) had complete tumour size data and 4,099 (83.1%) 
had complete symptoms duration data, with 2,640 (53.5%) 
having both tumour size and symptoms duration recorded.

Tumour size
The mean tumour size for bone sarcomas diagnosed 
was 10.65cm (standard deviation [SD]: 5.47cm, range: 
0.8–47.0cm, 25% of cases >13.5cm) and for soft tissue sar-
comas it was 9.87cm (SD: 6.50, range: 0.3–54.0cm, 25% of 
cases >13cm) (t=-3.830, p=0.0002) (Figs 1 and 2). For bone 
sarcomas, there was no difference in the mean tumour 
size before and after the transition date in 2000 (10.65cm 
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Table 1 Mean size and median symptom duration split by site and tumour category

upper limb Lower limb Trunk Pelvis

Size

 Soft tissue sarcomas 7.7cm 10.5cm 8.4cm 11.3cm

 Bone sarcomas 10.5cm 10.6cm 9.0cm 11.5cm

Symptom duration

 Soft tissue sarcomas 26 weeks 26 weeks 20 weeks 28 weeks

 Bone sarcomas 12 weeks 12 weeks 26 weeks 29 weeks

Table 2 Mean size and median symptom duration split by age group

Age group (years) <10 10–19 20–29 30–39 40–49 50–59 60–69 70–79 80+

Size

 Soft tissue sarcomas 4.2cm 7.4cm 8.2cm 8.9cm 10.0cm 10.5cm 10.3cm 10.3cm 11.1cm

 Bone sarcomas 9.8cm 10.5cm 10.1cm 10.1cm  9.6cm 11.6cm 10.6cm 11.9cm 11.6cm

Symptom duration

 Soft tissue sarcomas 8 weeks 16 weeks 26 weeks 26 weeks 26 weeks 26 weeks 26 weeks 20 weeks 26 weeks

 Bone sarcomas 7 weeks 12 weeks 20 weeks 26 weeks 36 weeks 36 weeks 32 weeks 28 weeks 26 weeks

vs 10.66cm respectively, t=-0.017, p=0.99) (Fig 3). For soft 
tissue sarcomas, there was a small but statistically signifi-
cant difference in the mean tumour size before and after 
the transition date (10.27cm vs 9.62cm respectively, t=2.163, 
p=0.03) (Fig 3).

Symptom duration
Symptom duration was found to be highly (left) skewed for 
both bone and soft tissue sarcomas. For bone sarcomas, the 
median symptom duration experienced by patients was 16 
weeks (IQR: 32 weeks, 25% of patients >32 weeks). There 
was a significant increase in symptom duration before and 
after the transition date (p=0.01) with observed data showing 
an increase in median value (16 weeks; IQR: 28 weeks) to 20 
weeks (IQR: 44 weeks) (Fig 4). For patients diagnosed since 
the transition date, 25% had a symptom duration of more 
than 52 weeks. The median symptom duration experienced 
for soft tissue sarcomas before and after the transition date 
was unchanged at 26 weeks (IQR: 40 weeks) (Fig 4). A quar-
ter of patients (25%) diagnosed since the transition date had 
a symptom duration of more than 61 weeks.

Effect of other factors
Sex: There was no difference in the symptom duration 
reported by men and women for either bone (p=0.154) or 
soft tissue sarcomas (p=0.416). There was, however, a slight 
difference in the size of sarcomas at presentation: women 
presented with tumours that were on average 0.7cm smaller 
than men (9.79cm vs 10.47cm, t=3.210, p=0.001) and this 
was true both for bone sarcomas (women 10.20cm, men 
10.99cm, t=2.640, p=0.008) and soft tissue sarcomas (women 
9.53cm, men 10.13cm, t=2.070, p=0.038).

Site: Patients with superficial soft tissue sarcomas 
(n=615, 26%) had considerably smaller tumours at diagno-
sis (6cm) than deeper ones (11.2cm) (p<0.0001) but had a 
longer median duration of symptoms (45 weeks vs 26 weeks 
respectively, p<0.0001).

Previous inadvertent excision: 589 patients (24.9%) with 
soft tissue sarcomas had a previous inadvertent excision. 
The mean tumour size was 5.8cm compared with 11.2cm for 
patients whose primary treatment was at our unit (t=20.920, 
p<0.0001). The median symptom duration in patients with a 
previous inadvertent excision was 52 weeks compared to 26 
weeks for tumours treated primarily at our unit (p<0.0001).

When this was analysed further, it was revealed that, for 
the 615 patients with a superficial tumour, the mean tumour 
size of the 338 patients who had a previous inadvertent exci-
sion (55%) was 5cm compared to 7.9cm in the 277 patients 
(45%) who were treated primarily at our unit (p<0.0001). 
The median symptom duration in these patients was 52 
weeks compared to 32 weeks for tumours treated primarily 
at our unit (p<0.0001).

For the 1,751 patients with a deep sarcoma at the time of 
diagnosis, only 262 (15%) had a previous inadvertent exci-
sion. The mean size of their tumours was 7cm compared 
with 12cm in the 1,481 patients (85%) who were treated 
primarily at our unit (p<0.0001). The median symptom 
duration in these patients was 38 weeks compared with 20 
weeks for patients with deep tumours treated primarily at 
our unit (p<0.0001).

With the exception of apparently random perturbations 
in the data in 1987 and 2002, the proportion of patients 
referred to our unit who had had a previous inadvertent 
excision remained relatively constant over the 25 years of 
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Figure 4 Median duration of symptoms experienced by 
patients with bone and soft tissue sarcomasFigure 3 Mean tumour size at diagnosis for both bone and soft 

tissue sarcomas

the study, averaging 25%. Similarly, there was no significant 
change over time in the mean size of the lumps that were 
removed before they were discovered to be sarcomas (Fig 
5).

Diagnosis: For bone tumours, the mean size of the four 
most common tumours was: osteosarcoma 10.7cm (SD: 
5.19), chondrosarcoma 11.3cm (SD: 6.44), Ewing sarcoma 
9.9cm (SD: 5.12), spindle cell sarcoma 10.4cm (SD: 4.7). For 
soft tissue sarcomas the mean size of the five most common 
tumours were: liposarcoma 13.3cm (SD: 7.38), leiomyosa-
rcoma 7.7cm (SD: 5.63), MFH 10.3cm (SD: 6.84), synovial 
sarcoma 6.9cm (SD: 4.8), malignant peripheral nerve sheath 
tumour 10.5cm (SD: 6.17).

The median duration of symptoms also varied with diag-
nosis: osteosarcoma 12 weeks, chondrosarcoma 52 weeks, 
Ewing sarcoma 20 weeks, spindle cell sarcoma 20 weeks. 
For soft tissue sarcomas, the median duration of symptoms 
was: liposarcoma 28 weeks, leiomyosarcoma 26 weeks, 
MFH 20 weeks, synovial sarcoma 52 weeks, malignant 
peripheral nerve sheath tumour 26 weeks. The most com-
mon diagnosis was osteosarcoma (n=1,100). There was no 
identifiable difference in either size at diagnosis or duration 
of symptoms for osteosarcomas when comparing the groups 
diagnosed before and after the transition date: the mean size 
at diagnosis of the osteosarcomas changed from 10.5cm to 
11.1cm (p=0.15) and the median symptom duration changed 
from 10 to 12 weeks (p=0.1) respectively.

Location: The location of the tumours was split into four 
categories (upper limb, lower limb, trunk and pelvis) for 
both bone and soft tissue sarcomas and the mean size and 
median duration of symptoms are shown in Table 1.

Age: For soft tissue sarcomas, there was a steady increase 
in the size of the tumours with increasing age at diagnosis 
but this was less apparent for bone sarcomas (Table 2). The 
median duration of symptoms prior to diagnosis was least 
for both bone and soft tissue sarcomas in children, followed 
by teenagers (Table 2). The longest median delay to diagno-
sis was in middle age but became less in the older patient 
groups. There was no correlation identified at all between 

symptom duration and size of tumour at diagnosis for any 
diagnostic group or age group.

Discussion
The data analysed here represent the largest collection of 
data on both size and symptom duration for bone and soft 
tissue sarcomas that has been reported to date. The data 
were collected prospectively from 1985 onwards for all new 
patients referred to our unit. The data on size have been 
recorded consistently for the past 25 years as being the larg-
est diameter of the tumour as measured either at the time 
of resection or, if that was not available or the patient had 
undergone neoadjuvant therapy, from imaging at the time 
of diagnosis. The data for recorded tumour size are likely to 
be as reliable as can be achieved.

Missing data mostly related to cases where there had 
been a previous inadvertent excision and the size of the 
tumour had not been recorded. In those cases (about 15%) 
we used the size reported by the pathologist, which is likely, 
if anything, to be an underestimate of the size as many exci-
sions were incomplete.

The data on symptom duration are very much reliant on 
patient recall and based on patients’ responses to the query: 
‘How long have you had any symptoms from this tumour?’ 
The responses ranged from one day (eg a patient admitted 
with a pathological fracture through an osteosarcoma and 
no preceding symptoms) to twenty years (a patient who had 
been aware of a lump on her shin that eventually started 
to itch and she requested its removal; the lump turned out 
to be a synovial sarcoma). In this study we have made no 
attempt to differentiate between causes of the long duration 
of symptoms in some patients or to investigate patient or 
doctor delay prior to diagnosis as this has been done previ-
ously.19

It is possible that the slight increase in symptom dura-
tion for patients with bone tumours is due to a change in re-
porting behaviours by patients, be it exaggerating symptom 
duration now or underestimating in the past. A limitation of 
using symptom duration as a measure of changing medical 
practice is that it is subjective and vulnerable to significant 
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Figure 6 A golf ball (42mm) is suggested as a suitable object 
to raise awareness of a possible soft tissue sarcoma

Figure 5 Previous inadvertent excisions (proportion of workload 
and mean size) over time

recall bias, an effect that is amplified as length of history 
increases. However, a previous study investigating delays in 
referral of soft tissue sarcomas showed that patient recall 
of their journey to referral when compared with dates of 
clinical notes showed no significant difference.19

There was remarkable homogeneity of tumour size 
across this group of sarcomas, with bone sarcomas be-
ing slightly larger than soft tissue sarcomas. There was, 
however, a significant difference in size between different 
sarcoma types, especially for soft tissue sarcomas. The 
largest tumours were liposarcomas (mean: 13.3cm) while 
the smallest were epithelioid sarcomas (mean: 3cm). The 
reasons for these differences in size are multiple but in gen-
eral the larger tumours tended to be the slower growing, 
deep ones (eg liposarcomas and chondrosarcomas) while 
the smaller tumours tended to be those that were likely to 
be near the surface (eg epithelioid sarcomas typically arise 
in the hand or foot in a superficial location).

It appears that, for bone sarcomas, the publication of 
guidelines13,14 has neither reduced the tumour size nor the 
duration of symptoms at diagnosis. The mean size of soft tis-
sue sarcomas does seem to have slightly decreased although 
the median symptom duration has increased. The reasons 
for this are not clear but a previous study suggests delays 
at every level of referral from initial symptoms to sarcoma 
centre, part of this delay being due to patient factors, part 
being due to general practitioners (GPs) and part at refer-
ring hospitals.19 This study also showed that obesity did not 
correlate with larger size at diagnosis.

It is also probable that some of this decrease in size 
may have been due to changes in referral practice as the 
number of soft tissue sarcomas referred directly to the unit 
has increased with time. Since 2000 all patients with a po-
tential cancer could be referred urgently to hospital under 
a two-week wait rule to expedite diagnosis and treatment.20 
Three papers have now reviewed experience of this for pa-
tients with sarcomas and showed disappointingly that this 
does not seem to either speed up the process of diagnosis 
or reduce the size of the tumours at diagnosis.21–23 The fact 
that the proportion of patients seen at the unit who had un-
dergone a previous inadvertent excision has not changed is 

also depressing, as is the fact that the average size of these 
tumours has reduced. Surgeons are therefore still removing 
lumps without knowing what they are even though half of 
them are bigger than 5cm.

As a result of NICE guidance in 2006, which recom-
mended that all patients with a sarcoma should be referred 
to a specialist sarcoma unit,24 many small soft tissue sarco-
mas were referred that previously may have been treated at 
local centres. This may be an explanation for the decrease 
in size since that time.

This study of almost 5,000 patients does not show a 
convincing improvement either in the tumour size or the 
duration of symptoms reported over a 25-year period. This 
is despite moves designed especially to encourage earlier 
diagnosis of patients with cancer and specific guidance for 
patients with potential sarcomas. The problem, of course, 
is that sarcomas are rare and most GPs will not see a single 
bone sarcoma in their working lifetime although most will 
see at least one soft tissue sarcoma. Identifying the poten-
tially malignant soft tissue lump compared with the large 
number of benign ones is a continuing problem and one 
that does not seem to have been addressed successfully by 
either the guidance from 2000 or 2005.13,14

Other countries do, however, seem to have been more 
successful in diagnosing tumours earlier. In Scandinavia 
the average size of soft tissue sarcomas at diagnosis has de-
creased to 7cm and in Italy it is 6cm.25,26 These figures come 
from similar specialist centres to our own and it is likely that 
there will have been similar referral patterns.
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Conclusions
This study has confirmed some of the factors that are as-
sociated with the size of bone and soft tissue sarcomas at 
diagnosis and it has also highlighted the long duration of 
symptoms experienced by many patients. It has shown that 
while there has been a small decrease in size for soft tis-
sue sarcomas with time, this has not been found for bone 
tumours.

Future work should try to identify more clearly what fac-
tors led to delays in diagnosis and clarify what symptoms 
patients experience early in their disease. It should also 
explore the possibility of both patient and doctor educa-
tion programmes and awareness campaigns to attempt to 
improve the delays documented in this study. The senior 
author has previously suggested that the size of a golf ball 
(42mm) should be used as a reference to raise suspicion of 
a possible sarcoma.10 We suggest the following motto, which 
should be more widely advertised: Any lump bigger than a 
golf ball must have a diagnosis (Fig 6).
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